Introduction
The unorganized sector in India is exceptionally persistent, despite the efforts by many policy makers to reduce it. For example, the employment share in the unorganized sector of manufacturing rose from 80.3% in 1994 to 81.5% in 2005. A useful comparison point for India is the urbanization rate, which is also a policy priority. During this same period, the urbanization rate of Indian manufacturing rose by 8%, from 33% to 41% (Ghani, Grover, and Kerr 2011) .
Thus, despite all of the exceptional changes to the Indian economy over the past 20 years and its overall growth, the relative size of the unorganized sector has not declined in the least. While the organized sector has grown over the past two decades, the unorganized sector has kept pace.
Understanding what lies behind this persistence is very important, as international comparisons like Figures 1 and 2 show that India has a relatively large informal sector for its stage of development. (As described in greater detail below, establishments in the unorganized sector in India are unregistered, do not pay taxes, and are generally outside the purview of the state, so this group closely parallels common discussions and definitions of the informal sector.) Klenow (2009, 2013 ) also describe India's skewed employment concentration towards small firms that lack strong growth prospects. Informal sectors are frequently associated with high poverty rates, poor jobs, and gender discrimination (e.g., OECD 2009 , Kanbur 2011 , and evidence for India suggests that the productivity growth for the unorganized sector is not keeping pace with the organized sector (Kathuria et al. 2010 ).
This account sounds quite negative, and indeed there are many ways in which the Indian economy could function better. This study, however, adds a silver lining to the persistence of the unorganized sector. As we document below, virtually all of the persistence in employment and establishment counts for the unorganized sector from 1994 to 2005 was caused by a rapid increase in the share of women-owned businesses in India. Expansion of the economic role of women is highly desired, and women's participation in the workforce and business ownership is a metric on which India sorely lags its peers. Most women-owned enterprises enter the unorganized sector at a very small scale, and they are typically based out of the household. Thus, 3 achieving goals to promote women's participation-especially as business owners and entrepreneurs-may have a medium-term consequence of expanding the unorganized sector. 1 In an earlier paper, Ghani, Kerr, and O'Connell (2013) study unorganized-to-organized sector transitions in India that have occurred since 1989 at the state-industry level for manufacturing. This earlier work undertakes decomposition exercises of how sector transitions occur and reveals an interesting pattern on which this study builds. These decompositions show that state-industries generally exhibit declining unorganized sector shares when weighted by initial employment, and that employment generally flows towards state-industries with lower initial unorganized sector shares from places with high initial shares. Thus, both of the core "within" and "between" components of decompositions contribute to a shrinking unorganized sector. Instead and quite remarkably, the overall persistence of the unorganized sector is fully explained by the fact that state-industries that are rapidly growing are also simultaneously becoming increasingly informal (the "covariance" term in these types of decompositions).
It is difficult to interpret this covariance term-whether it is good or bad-without knowing why rapidly growing places are also becoming more informal (Gunther and Launov 2012) . One good scenario, for example, would be that the twin growth rates are both the outcomes of a particularly high rate of migration from non-employment into the unorganized manufacturing sector. In such a scenario, the persistence of the unorganized sector is likely a good thing as it represents workers obtaining higher incomes and better livelihoods than what would otherwise be possible. An example of a bad scenario would be if growth of the local manufacturing base was pushing workers out of better jobs in the organized manufacturing sector. Such a scenario might result from worsening policy environments that penalized organized sector firms and made informality a more attractive option. This paper does not attempt to fully explain this "covariance" feature, but it does show that at least one positive scenario is occurring and underlying the persistence observed. We demonstrate that the rise in women-owned business in India plays an important role for the persistence of the unorganized sector in Indian manufacturing. As one example, approximately 1 More broadly, most new enterprises in developing economies are created in the informal sector, which contributes to persistence (e.g., Schoar 2009, Ardagna and Lusardi 2008) . This cautions against a pure policy focus on the single metric of the informal sector's size. 84% of the net change in employment in the unorganized manufacturing sector from 1994 to 2005 is due to the increased role of women-owned businesses. Had women's ownership rates remained in proportion to their levels in 1994 relative to male-owned firms, the unorganized share of manufacturing employment would have fallen to 79.3% by 2005, instead of increasing to 81.5%. While this counterfactual difference is small in absolute terms, it would represent meaningful progress towards reducing informality. We also show district-level regressions that indicate that this link is present when exploiting variations across districts within Indian states and accounting for many traits of districts (e.g., size, income levels, education levels, population growth rates). Places where women have increased most their business ownership have also had stronger persistence in the unorganized sector. The relationship is evident, but also significantly weaker, in the services sector. The relationship holds in simple instrumental variable estimations that combine the initial industry composition of a district with the national change for each industry in the women-owned business share.
The second half of the paper then evaluates whether or not the women who are leading these new unorganized sector firms have better prospects than they did before they entered the manufacturing sector. Our data do not permit us to do this at the level of the individual business owners, but we develop suggestive evidence from aggregate survey tabulations. We first note that the female-owned businesses are typically household based and that they are smaller and less productive than male-owned businesses. Moreover, the growth in the female ownership rate is associated with deteriorations in these ratios. That is, the additional entry is increasing the raw gap between male-and female-owned establishments. This is a simple consequence of most of these new entrants occurring among small, household-based establishments. Yet, even at the small entry sizes, these female-owned establishments appear to make an important step forward in economic participation. Using household-based surveys from the Census, it appears that these new entrants are moving out of unpaid domestic work. 2 2 With further development, it may be that paid employment positions emerge in the organized sector that are superior to owning a small business in the unorganized sector. We cannot address this issue in this study. We only depict how the steps that women are taking with respect to business ownership in the unorganized sector are better than other opportunities available to the women at the time of their choices.
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This study contributes to several academic literature strands. Most directly, our study contributes to the literature on the informal sector that is reviewed comprehensively by Schneider and Enste (2000) , Guha-Khasnobis et al. (2006 ), and Kanbur (2009 Ghani, Kerr, and O'Connell 2011c) . This paper traces out a related economic consequence of female entrepreneurship in developing economies. These contributions finally constitute an important input to the growing body of work on entrepreneurship and economic advancement in developing countries (e.g., Ardagna and Lusardi 2008 , Khanna 2008 , Schoar 2009 , Klapper et al. 2010 ).
These findings can also aid Indian policy makers in the evaluation of economic trends.
Despite significant economic advancement since liberalization began, the role of women in the Indian economy still lags well behind that of advanced economies (e.g., Dunlop and Velkoff 1999 , Mammen and Paxson 2000 , World Bank 2011 . Cross-country data from the World Bank Entrepreneurship Snapshots find that India's rate of entrepreneurship is lower than its stage of development would suggest; similar comparisons also highlight that India's gender ratio among entrepreneurs is lower than its peers. This dual under-performance has cultural and economic antecedents, but it is starting to change. Women are making economic gains in the Indian economy, and further progress represents a tremendous growth opportunity for the country. This paper identifies how this process can contribute to persistence of the informal sector, which is an important consideration for how policy makers view and treat the informal sector.
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The plan of this paper is as follows. Section 2 discusses our data and the levels of unorganized activity in the Indian economy. Section 3 provides detailed tabulations of the role of women-owned businesses in the unorganized sector and their role in generating persistence in the unorganized sector's share. Section 4 considers empirical evidence of this link using variations across Indian districts. Section 5 discusses comparative evidence on the other opportunities available to these women that are choosing to open businesses in the unorganized sector. The final section concludes and discusses implications from this work.
Indian Data for the Organized and Unorganized Sectors
We employ establishment-level surveys of manufacturing and service enterprises carried out by the Government of India. These surveys are repeated cross-sections of the Indian economy. Our cases, the survey was undertaken over two fiscal years (e.g., the 1994 survey was conducted during 1994-1995), but we will only refer to the initial year for simplicity. This section describes some key features of these data for our study. 4 We first define and characterize the distinction between the organized and unorganized sectors in the Indian economy. These distinctions relate to establishment size and sector. In manufacturing, the organized sector is comprised of establishments with more than ten workers if the establishment uses electricity. multi-household partnership, private LLC, and unknown. We focus primarily on the establishments listed as either male proprietary or female proprietary. As tabulated below, these two groups constitute more than 95% of establishments in the unorganized sectors for manufacturing and services. These questions regarding the gender of business ownership are an outcome of the survey and not a factor in the stratification design. Our business ownership statistics include establishments of all ages. The gender distinction is only available starting in 1994, which defines the first period of our study.
Unfortunately, the ASI does not collect the gender of business owners for establishments in the organized manufacturing sector. This survey limitation prevents us from studying women's business ownership across the full manufacturing sector, with our focus instead on the stricter definition of women's business ownership in the unorganized sector. As described below, the unorganized sector accounts for over 99% of establishments, over 80% of employment, and about 20% of output in manufacturing. Thus, for the first two dimensions of establishments and employment, the potential differences between our calculations based on the unorganized sector only versus what we would have calculated across the whole distribution are very small. For output, persistence of the unorganized sector is not as meaningful given that it is a small minority share. We thus focus on employment and establishments in this paper.
Tabulations of Women's Business Ownership by Sector
Tables 1a-1b tabulate the organized and unorganized distributions for manufacturing. Table 1a considers employment levels in establishments, while Table 1b In Table 1a , the top two rows show the relative persistence of the unorganized sector.
While both sectors have grown, as is evident in Panel B, the unorganized sector has more than kept pace such that the unorganized sector's share of employment has increase from 80.3% in 1994 to 81.5% in 2005. The third through fifth rows of Table 1a 2% is less than the 9.5% is because most of the reclaimed share would be reallocated to male-owned unorganized businesses rather than the organized sector.)
While it is unrealistic that there would have been no other change in the other organization forms absent the increase in female-owned businesses, this procedure does not necessarily overstate or understate the actual counterfactual change. It could have been that male-owned businesses in the unorganized sector would have increased more than they did in order to meet customer demand, suggesting that this example overstates the role of womenowned businesses in persistence for the unorganized sector. But it also could have been that women-owned businesses have inter linkages with male-owned businesses (e.g., customer/supplier relationships) that helped increase the number of male-owned businesses, in which case this counterfactual scenario understates the role of female-owned businesses. The small household-based nature of the female-owned businesses that we describe next suggests that the counterfactual depiction's assumption of limited interaction is not too far off.
Panel C of Table 1a highlights the important role of household-based businesses in these patterns. Approximately 90% of female-owned businesses are based out of the home rather at an independent facility. This share is constant from 1994 to 2005, so that most of the growth in the unorganized sector share in Panel A is coming through increased business penetration at the household level. Table 1b documents an even stronger story when using the evolution of establishment counts. In Indian manufacturing, over 99% of establishments are unorganized, most with fewer than five workers. This unorganized sector share is strikingly large. Of course, given that the definition is based upon establishment size, we would never expect the unorganized sector share to be zero. But the skewness in the Indian distribution is much more pronounced than in other countries. Ghani, Kerr, and O'Connell (2013) calculate, for example, that only 51% of U.S.
manufacturing establishments have fewer than ten employees, compared to about 93% in India.
From an establishment size distribution perspective, India has an extreme concentration of very small establishments, as many others have noted (e.g., Klenow 2009, 2013) .
Without employment weights, a household-based establishment counts the same as 100-person facility. Given that female-owned businesses are more prominent in households, this shift in focus leads to a much larger share adjustment. Female-owned business account for 36.4% of Indian manufacturing establishments in 2005, up from just 16.8% in 1994. The increase in female-owned businesses accounts for 86% of the increase in unorganized sector firm counts across the period. Given the organized sector's very small share of establishment counts, the persistence measure remains above 99% if the trend in female-owned businesses is kept at the 1994 ratio to male-owned businesses.
Tables 2a-2b provide a similar depiction for the service sector. As noted in the prior section, we are mimicking an organized/unorganized division in the services sector using a cutoff of five employees. Using this simple cut-off, the unorganized sector would still account for about 75% of services employment in 2001, well above the comparable 9% for the United States.
Thus the same skewed concentration of Indian employment and establishments in small enterprises that is observed in manufacturing is again present. Table 1a ) or part of a long-term trend.
Looking at the relative growth of female-and male-owned businesses, one sees larger increases for female-owned businesses. This parallels what we observe in the manufacturing sector. However, the differences in the services sector are not very strong. Moreover, they are somewhat obscured by the even larger increases in organizational categories where we do not observe the gender of the business owner (e.g., cooperatives). Excluding these other categories, women-owned businesses account for 27.7% of the net growth in the services sector unorganized employment, well above their baseline share. Thus, while we see elements in the services sector of increased women's business ownership contributing to the persistence of small-scale businesses, the pattern is only suggestive and substantially weaker than in manufacturing.
Variation across Districts and Industries
We turn now to describing traits of places and industries that correlate with increases in female business ownership in the unorganized sector. As a reference, App. Table 1a -1b lists the states that are in our sample, the change in their organized sector shares, and the changes in their unorganized sector shares. App. Tables 2a-2b provide statistics by two-digit NIC industry in manufacturing and services, respectively. Table 3a shows correlations of unorganized sector changes with district-level traits taken from the 1991 and 2001 Population Censuses. We show traits from the district level to maximize the number of observations and the granularity in local conditions. Column headers indicate sector and time period, and district traits are measured at the start of each time period. We consider the univariate correlation to several factors that have been found important for India's spatial development by prior work. Population and population density are natural baselines. We next model the district's age structure as the ratio of working age population to non-working age population. This ratio relates to the demographic dividend often discussed in the Indian context.
We also consider the share of the district population in a scheduled caste/tribe and the female labor force participation rate (e.g., Iyer et al. 2011, Klapper and Parker 2011) .
Education and infrastructure are two factors consistently linked to India's regional development (e.g., Lall 2007, Amin and Mattoo 2008) . We measure education level as the district's percentage of adults with a graduate (post-secondary) degree and through literacy rates.
Our infrastructure measures are the share of villages in a district with electricity access or paved roads. Spatial locations relative to major population centers are frequently found to be important.
We thus include a measure from Lall et al. (2011) of the driving time from the central node of a district to the nearest of India's ten largest cities as a measure of physical connectivity and across-district infrastructure. 5 We finally model the strength of the household banking sector for each district, the district's urbanization rate, and the district's average income per capita. Table 3a With this background, we measure by district the share of unorganized sector activity (employments or establishment counts) that is held within women-owned businesses. For this calculation, we form the denominator through businesses where we know the gender of the owner (i.e., excluding the small share of activity in other categories). We also calculate the change in the size of the unorganized sector. For this work, we only consider the manufacturing sector. Figure 3 shows that the trend observed for India as a whole in our tabulations is present in the districts. The slope of the trend line is 0.097 (0.046). The first three columns of Table 4 consider the persistence of employment levels, and we define the core regressor using employment shares for women-owned businesses as well. Panel
A leaves the variables in raw shares, while Panel B considers shares expressed in unit standard deviations. We find a positive elasticity that is statistically significant at a 10% level. A 10% increase in the share of unorganized sector businesses owned by women is correlated with a 1% increase in the share of the unorganized sector overall in the district. The coefficient without the state fixed effects is 0.132 (0.074) for Panel A. Thus, the macro pattern that we observe for manufacturing is also exhibited using variations across districts within states.
The second column shows that these results hold when including as control variables a variety of district traits measured in the 2001 Census. These covariates include log population, log population density, literacy rates, age profiles, a composite infrastructure index, the strength of household banking, travel time the nearest large city, income per capita, and the urbanization rate. These covariates sharpen the estimation slightly for our core regressor, but they have fairly limited additional power, similar to persistence laid out in Ghani, Kerr, and O'Connell (2013) .
The third column show similar stability to including the population growth of the district.
Columns 4-6 consider instead the persistence of establishment counts. The coefficients in these columns are substantially smaller in Panel A given the reduced variation for the establishment counts in the outcome variables (i.e., the unorganized sector is a very large share across the board), and the increased spread in the explanatory variable (i.e., women's share of establishments can increase or decrease much faster than the employment share). The economic magnitudes in Panel B, however, are very comparable. These estimates are precisely measured, with a 10% increase in the share of unorganized sector businesses owned by women being correlated with a 0.1% increase in the share of the unorganized sector overall in the district.
The relationships measured in Table 4 and Figure 3 could be due to reverse causality (e.g., places that could not transition well into more formal sector employment drew women into local business ownership) or omitted factors. To provide some additional assurance in the patterns and our interpretation of them, Table 5 The first stage is quite strong with a coefficient of 0.68 (0.13) and F-statistic of 27.2. Table 5 shows that the second stage results are somewhat stronger than those estimated in least squares, although one would generally accept that the least squares coefficients are not statistically different. One possible reason for the potential downward bias in the least squares estimations is that the surveys possess measurement error with respect to the changes in femaleownership shares, but other explanations may exist. The overall message of Table 5 is that the relationship that we identify at the aggregate level and in district changes continues to hold with basic instrumental variable corrections.
Comparison with Other Opportunities
The above empirical analyses support the overall notion that increases in women's businessownership are associated with a more persistent unorganized sector. Given that the majority of these new businesses are household-based and of small scale, this link is intuitive (even if its policy implications are not). This section turns to the challenging question of evaluating if this pattern represents advancements for women. This notion has been somewhat implicitly held through the discussions, but it should be delineated more carefully. Recent work stresses the potential heterogeneity of businesses and opportunities in the unorganized sector and how that can influence policy perspectives (e.g., Gunther and Launov 2012). 6 The labor productivity measure has also declined.
Capital intensity improved, but only because average employment declined.
Thus, the rapid expansion in business ownership for women has been at a very small business size that widened the gap between women-and male-owned enterprises in the unorganized sector. This trend is important to keep in mind while evaluating the increased 6 Appendix Table 3a documents trends in characteristics of the average female-owned unorganized enterprise changed from 1994 to 2005, relative to the trend in male-owned unorganized enterprises. There is almost no change in real output of the average female-owned proprietorship over the time period, whereas male-owned proprietorships nearly doubled in output (not conditioning on other inputs). The average size of female enterprises fell slightly over the time period, relative to male-owned enterprises that are larger on average in any given period and whose average size remained stable. In terms of asset values, female-owned businesses saw a large increase in the value of fixed assets, although this is not as large as the increase in fixed assets among the average male-owned enterprise. Labor productivity similarly increased among both female-and male-owned enterprises, although the differential between the two groups grew during the time period. At the same time, women-owned businesses remained concentrated as household-based businesses (94% of establishments in any given year) whereas maleowned businesses increasingly located production outside the household (from 70% of businesses within the household in 1994 to 61% in 2005). Appendix Table 3b shows the employment size distribution within the unorganized sector for male-and female-owned enterprises. The largest within-class growth among female-owned businesses occurred in the one-employee size category (both in terms of growth rate, and number employed), underlying the fall in average establishment size shown in Appendix Table 3a . For male-owned enterprises, the largest growth in both share and levels was in the 11+ size class-overall suggesting distinctly different net growth patterns in female-versus male-owned enterprises over this period. Ghani, Kanbur, and O'Connell (2013) provide more details on raw values within each survey.
business ownership for women. The extensive margin of entrants is at a very small scale-in 2005, perhaps a third of the size of the typical unorganized sector business-and so the trend by itself is not sufficient evidence for a positive outcome.
To evaluate this second piece, Table 7 presents the breakdown of employment shares and mean wages calculated using microdata from five rounds of the NSSO's household-level Employment-Unemployment survey; the sampling frame comprises a representative sample of the Indian population and aggregate figures are calculated based on the sampling weights provided with the data. These figures tabulate the share of women engaged across labor force activity types (as wage worker or own-account enterprise workers) and sectors (agriculture/mining, manufacturing, services, and unpaid domestic duties). We note that the wage point for OAE work in manufacturing, which is the closest parallel for many women business owners, is at the low end of the scale compared to other major activity types throughout the period covered. Thus it appears likely the case that participation in unorganized manufactures is a stepping stone for women who would not otherwise work.
Our work and tabulations in this regard complement other micro-level studies of female entrepreneurs in the informal sector. Female informal sector workers cite several positive reasons for engaging in small-scale activity (e.g., social prestige and "white-collar" type jobs; flexibility, self-direction and the ability to work from home), and the opportunity to earn income without facing discrimination and harassment often found in the formal sector (Geetika et al. 2011, Williams and Gurtoo 2011) . However, the many drawbacks to informal sector activity should not be overlooked: low wages and bargaining power, irregular work and few labor protections, and lack of credit and assets, among others (Mohapatra 2012). The conclusion from this work is that these female-owned businesses represent a solid opportunity for advancement but cannot serve as the ultimate goal for women's role in the economy.
Conclusions
To realize sustained development, many policy makers and business leaders want to encourage the informal-to-formal sector transition of workers (e.g., NCEUS 2009 , Unni 2005 . A number of studies focus on issues like property rights, business registration procedures, and financial access that are important for this transition, often with specific application to whether entrepreneurs 17 choose to enter the formal economy or not (e.g., de Soto 1989 , Bruhn 2011 . These studies have been very influential in the design of policies to aid regional economic growth and development.
Addressing these issues at the local level is one of the most pressing challenges for regional planners in many developing economies.
This study makes a very simple contribution. While the unorganized sector has been remarkably persistent over the past, we describe how much of this persistence is due to increased ownership by women of firms in this sector. Increased women's participation in economic activities is celebrated in most circles and seen as an important stepping stone for further advancement at the individual and national levels (e.g., Duflo 2005 , World Bank 2008 , 2012 . Our work documents that this increased participation comes at an establishment scale and magnitude that is mostly responsible for the persistence of India's informal sector.
This is a stark trend, and we suspect that it is true for other developing countries as well.
Our work thus highlights the importance for policymakers to understand that the informal sector is dynamic and actively changing among gender lines. Thus, new policies aimed at affecting the informal sector need to take into account the increasingly female constituent base among both workers and entrepreneurs. Likewise, policy efforts that encourage female entrepreneurshipeither directly or indirectly through avenues like infrastructure investment-will also be influencing the relative size and persistence of the informal sector. 
